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Leading wotkers and innovators share their experiences with 
somuunisations workers. Vast. aviazi 20 no.8:15+17 Ag'aG. 

: Q: 13:10) 
i. Brigadir velagrafistov sluzhby gorodskikh tslegrafnykh 
svyazey TSentral'nogo teiegrata SSSR (for Silova). 2. Fomo~ 
ahehnik nachal'nika 245-go otdeleniya evyazi g.Moakvy (for 
Kucherova). 3. Moskovakaya gorodskaya telefonnaya set! 
(for Popova). 4. Televizionnoye atel'ye No.38 (for Hechnik). 


5. Moskovskays gorodskaya radiotranslyatsionnaya set'. 

(for Golubkov}. 6. Nachal'nik pochtovogo vigone Otdeleniye 

perevy22ki pochty na Kurskom vokzale v Moskve (for Marovich). 
(®elecommunication--Employees ) 
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TITLE: Determination of organic 4ngredients jn rubber mixes and their vul- 
canizates by the method of ultraviolet spectra absorption 


PERIODICAL: Kauchuk i rezina, M9- ll, 


TEXT: yitraviolet spectra absorption curves of certain organic ingredients 
(diazoaminebenzengs Neozone D, peroxide, benzoyl, diphenylguanidine, quinodiox- 
ime, chloranil, altax, captax, thiuram)» are submitted. A description 4s given 
of their extraction conditions from rubber mixes am 

ral sodium-butadienes putadiene-styrene» putadiene-nitrile, 

and butyl rubber. The vcn-22 (ISP-22) spectrograph was used 

x ette of varying thickness- The M.K- Ivano 

system 5 let beam source: The quantitative ingredient con- 
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and their yulcanizates- ye changes ingredients, 
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S/138/62/000/011/068/008 
Determination of organic ingredients in .... AOQ51/A126 


are explained by the presence of Neozone D and benzoyl peroxide in the rubber. 
The interaction of these ingredients with diazoaminobenzene was studied: the 
spectrum of mix, diazoaminobenzene and Neozone D, after being heated to 143 C, 
acquires a "new" strip of absorption in the range of 5,000 A, similar to that 
noted in the vulcanization of butadiene-styrene rubber and diazoaminobenzene. 
The results also showed that the appearance of the "new" strip is caused by the 
interaction of the diazoaminobenzene with the Neozone D, at elevated tempera- 
tures in vulcanization. An analysis of the addition spectrum, obtained from the 
reaction of the latter, indicated the constancy of the Neozone D structure. Con- 
clusions: 1) By means of the ultraviolet absorption spectra, the qualitative 
and quantitative changes of organic ingredients in rubber mixes and vulcanizates 
can be determined through an analysis of the spectra of alcohol extracts from 
. raw and vulcanized mixes; 2) the quanity of unbound ingredients introduced into 
the raw mixes.decreases with an increase in temperature and vulcanization dura- 
tion; 3) during the vulcanization of butadiene-styrene rubber and diazoamino- 
benzene, the reaction of tne former takes place with Neozone D, included in the 
composition of the rubber, resulting in the formation of phenylbetadiazobenzene; 
4) the ultraviolet spectra absorption method can be used in studying the vulcan- 
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Problem of Fast. Neutron Induced Disintegration of the 56-6-2/47 
C12 Macleas Into Geree a-Particles = - 


experimental date. The decrease of the cross section of the 
reaction 012 —> 3a at high energies of the inciding 
neutrons can be explained partly by processes of direct 
interaction (which develop without production of a compound 
nucleus). With E, >} 18 MeV the angular distribution of the 
a-particles is anisotropic, because 70 % of a-particles fly 
off in a frontal direction. It is just this that tends to 
confirm a direct knocking out of a-particles from the gi2 
nucleus by the primary neutron. There are 2 figure, 1 table, 
and 4 non-Slavic references. 


ASSOCIATION: Moscow State University (Moskovskiy gosudarstvennyy 
universitet) 


SUBMITTED: June 21, 1957 


AVAILABLE: Library of Congress 
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AUTHORS: Komarov, vs V- Neudachin, V- Gey 
Popova H., Teplov, I. B. 

TITLE: On the Stripping Nechanism in Renctions With Cngture 
of Two Nucleons (0 meknanizme sryva V renktsiyakh 5 
sakhvatom dvukh nuklonov) 


PERIODICAL: Zhurnal exsnerinental! noy 
Yol 35, Nr 4» PP 974 - 977 (USSE ) 


ABSTRACT: The characteristic feature of angular distrioution in 
the strippi reactions (a,p) and (d,n) end in tne 
pickup reactions (p,d) and (n,d) is a maximum within 

the range of snall angles. According +0 experimen” 5) 
tne pickup process may occur also in the reactions 
d,t),(doa)» ana others. The authors of this 
ed out a qualitative investigetion of 3 
(nyt), (pst) »(nsHe ) and (p,He ) 
(the reac was investigzted by Al. 
Baz, and A-A.06 ure on +fis 
subject at tae Loscow Conference on Muclear Reactions, 


ng 
4a 
va 
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1957). Investication of reactions of the gener 
type (n,t) is cagpiod ous by? bao pe Cee Ses: 

The process of "successive gtripaiss" (n-d-t} Wish 
the formation of deuteriun in the intermediate 
and b) Direct transition (n-t), the gimulteneous 
capture of two nucleons. The authors investigate tne 
anguler distribution of the particles resulti 

from a) and bv), taking account of the snell § 

of the nucleus, and aerive (in Born's zi 

an expression for the g@ifferential cross 

which has the following fors: 


uM 
Mee 1 


n 


a 
= 2 
4a * 
Figure 1 shows tne course of the curve for 
angular distribution of 2 process of the ty 
reaction Tat (p,t)Li?, E =12 He¥ and 1- 1.For 
Wry ages Sooo patae 5 
F process a) as well a for process b) the gevelopns 
Card 2/4 of anguler distribution is very sinilar to tne 


25 +1)(2I,+1 
n 1 
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somewhat blurred curves characterizing the ordins?; 


stripping process. The 


consists in the fact thet in 


difference between a) and % 


a) the part played 


in the ordinsry stripping theory py the value 


of the orbital momentum is played here by 


Land in ») 


by L. Figure 2 shows the developyent of the ongulsr 
i'( 


distribution of 2 
E 
p 


srocess b), L 
42 and 35 MeV, L=0 and figure 3 


p,t)Li? for 


snows the Game 


for L= 2. In conclusion, the authors thank S.5S. 


Vasil'yev for discussing 
discussing the questions 
and 15 references, 5 of 
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: AUTHORS: Vasiltyev, S. Sey KOMATOV, Ve Ves 20-119-5-20/59 
Popova, Ae Me 


pon eS 

TITLE: Investigation of (n,%) and (nyt) Reactions ge Be? 

(Issledovaniye reaktsiy (ns) 1 (n,t) na Be j 

PERIODICAL: Doklady Akademii Wauk SSSR, 1958, Vol. 419, Nr 5» 
pps 914-917 (USSR) 


ABSTRACT: t)ui! taking place 
ith energies of 


nuclear-photoemu 

spectrally pure perylliun. 

with 4 MeV-deuteron ree. The photo- 
plates were inclined b the direction of the neutron 
beam. The jrradiated and developed photoplates were 
checked under the microscope in order to discover two- 
-membered stars with their center in & particle of the 
peryllium filler. Such stars can form by the reactions 


(n, &)> (n,t) and (ny 2n) on Be? nuclei. The separation 
of the traces corresponding to these reactions is shortly 
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Investigation of (ng) and (n,t) Reactions on Be? 90-119-5-20/59 


discussed. Special attention was paid +o the sters of 
the reaction (n,t) as there are no data whatever on this 
reaction in publications. after measuring the selected 


reactions ped (n,o%)He° and Be t)Lil the calculations 
were carried out on the pasis of the conservation 
theorems of enerey and momen to determine 
ar. Besides, 
it was to be ¢ i case 
described by the corresponding reaction. The formula for 
the computation of the Energy 5, of the primary neutron in 


the reaction Be? (n, &)He is put down. For the same reaction 
also the dependence of its cross section om the energy of 
the impining neutrons is mentioned. The values obtained 

im this coincide well with the results py Pe H- Stelsen 

and EB. C. Campbell (reference 5). This cross section has & 
well marked maximum within the range of energies E, from 


2 to 4 MeV. The reaction (n,Q%&) may pass the compound 


nucleus ue!” which in this range of energy hes @ group of 
cara 2/4 closely situated levels: 9,27 and 9,4 MeV. A further 
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Investigation of (n,Q) and (n,t) Reactions on Be? 20-119-5-20/59 


ASSOCIATION: 
Card 3/4 


APPROVED FOR RELEASE: 08/25/2000 


diagram shows the angular distribution of the 
Q@ particles in the system of gravity for En = 2 to 


En = 5 MeV. The angular distribution does not depend on 
the energy of the jimpining neutrons and is symmetrical 


in relation to 90°. Also this proves the above mentioned 
assumption concerning the passage of a compound nucleus. 
fhe mechanism of “capturing” in the.reaction (n,t) on Be? 
ean.be explained only hardly by & model according to which 


the nucleus Be? can be represented as & systen (n,Be°) or 


(n,O%,%) with an odd neutron in the Pestate in the 
external part of the nucleus. Probably in the external 
part of the nucleus B? a quasideuteron can temporarily 
exist. There are 3 figures and 42 references, 5 of which 


are Soviet. 


Nauchno-issledovatel'skiy institut yadernoy fiziki 
Moskovskogo gosuderstvennogo universiteta im. M. V. 
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i i tute of Nuclear 
Lomonosova (Scientific Research Insti : 
“Physics of Moscow State University in. M.V. Lorsionosov ) 


PRESENTED: December 13, 1957, by D. V- Skobel'tsyn, Member, Academy of 
Sciences 


SUBMITTED: December 12, 1957 
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SOV/120-59-1-10/50 
AUTHORS: Vasil'yev, s. 5., Komarov, We Veg Popova, A, 
TITLE: Powder Loaded Nuclear Photoemulsions (Yadernyye fotoemul'sii 
s poroshkovymi napolnitelyami ) 
PERTODIC AY: Ei auies i tekhnika eksgperimenta , 1959, Nr 1, pp 48-50 
(US 


? 


ABSTRACT: A description is given of a method of introducing powders 
into nuclear emulsions. The powders must be insoluble and 
must be prepared from chemically pure elements or compounds. 
Te size of the powder particles has a lower limit equal to 
the size of the grains of the background. Powders have been 
used consisting of particles whose diameter was 1-2 p. The 
deposited on the surface of a nuclear emulsion 
vered by another emulsion, The deposition 
jed out in a "powder chamber" which 
he deposition by electrical 
nsion, The amount of 
powder ited zy counting the number 
of par The accuracy 
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Powder Loaded Nuclear Photoemulsions 


of this method is 15%. The amount of material introdyged 
into the emulsion in this way was between 1019 and 10 


nuclei per om” of the emulsion. There are no figures, 7 
references, of which 4 are Soviet and 4 French, 


ASSOCIATION: Nauchno-issledovatel'skiy institut yadernoy fiziki MGU 
(Scientific Research Institute for Nuclear Physics of the 


Moscow State University) 
SUBMITTED: January 6, 1958. 
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AUTHORS: Komarov, V. Ye, Fopova, &. le sov/56-36-5-48/76 
Fopoveyit 


TITLE: Direct Interaction in Reactions With the Departure of Two 
Nucleons (Pryamoye yvzaimodeystviye V reaktsiyakh 8 vyletom 
dvukh nuklonov) 


PERLOLICAL: Zhurnal eksperimental’noy 4 teoreticheskoy fiziki, 1959, 
Vol 36, Nr 5, PP 1574-1576 (USSR) 


ABSTRACT: In the present paper the authors investigate the angular 
distribution for the momentum direction in the center of mass 
system of two nucteons, which were formed by the direct interaction 

between an incident nucleon and one of the nuclear nucleons in 
reactions of the kind ‘n,2n), (p,2p), (n,n’p), (p,p’n). The authors 
base on the assumption that the wave function of the incident 
nucleon (n J may be set up for a plane wave and that that of the 


nuclear nucleon (uJ; with which the former enters into 


interaction, corresponds to the shell model in the case of 
IS-coupling. The interaction of the two nucleons Vy is obtained 
o1 


ix, form of a square well (radius Pode For the wave function of the two 
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Direct Interaction in Reactions With the Departure of Two S07/56-36-5-48/76 
Nucleons 
nucleons the following is obtained by taking their interaction 
into account: fo) = ex kA a “Tex (-ife) F is the weve 
2 Yon $4) f + af ? Pie 
vector of the relative motion of the two nucleons, 4 = -(o%-if) the 


scattering length, («= re hey’ ie fis the interaction energy 


of the nucleons. In the internal domain (Kf) the real part of the 


wave function of the system nas the form Be = sot sin i? ¢ q 


is the wave vector of the yelative motion within the potential 


well, A and k’ are determined by the joining of f§2) and y§2) at the 
point f= le For the differential cross section it holds that 


ae. en 


q 1 z\° 
———_ ib (as eh)(a3,e1) . i and HW are the reduced 
an (orh2)? i, (80H 25, +4} | > ™o 2n 


masses of the incident nucleor:3 and of the system of the two 
interacting nucleons, x the aomentum of the inciding nucleon 
ro) 
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Direct Interaction in Reactions With the Depart..ce of Two S0V/56-36-5-48/76 
Nucleons 
and Kon the momentum of the cent:.r of mass of the system of 
interacting nucleons, 8, ~ the sin of the incident nucleon, and 
Ja - the total momentum of the primary nucleus; for the matrix 
fj, n-1 
e ot . 
element I it holds that I Yndl, gS, 74TH 80 Gal 
x oT. j %; a 
phagS of 389K on! on? on)” The inde: 1 refers to the primary- and the 


index 2 to the final state of the nucleus; fT is the isotopic spin. 

The authors numerically compute the angular distribution of the 
> 

vector ky, for the reaction pe? {n,2n)Be°, with the following being 


9 


assumed: E, = 14 Mev, the excilation energy for the pe?-nucleus = 


2,9 Mev, E = 70 kev. Integration was carried out in the range of 
kinetic energies from 0.5 to 2 Mev. Figure 4 shows the curves of 
the angular distribution of Kon both if f = 1.0.10713 cm and if 


fF 2,8.107 en. Figure 2 for the purpose of comparison shows the 
experimental histogram of this angular distribution (from 
Card 3/4 reference 7), which was obtained by means of a photoemulsion. 


APPROV : 
ED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420014-0" 


"APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001342420014-0 


Direct Interaction in Reactions With the Departure of Two SCV/56-36-5-48/76 
Nucleons 


The authors thank S. S. Vasil’yev for discussions and 
Vv. G. Neudacnin tor his valuable advice and comments. There are 
2 figures and 7 references, 3 of which are Soviet. 


ASSOCIATION: Institut yadernoy fiziki Moskovskogo gosudarstvennogo uni versiteta 
(Institute of Nuclear Physics of Moscow State University) 


SUBMITTED: December 12, 1958 
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3/048 60/024/009/010/015 
B06 3/B003 


AUTHORS: Komarov, Vs Ves Kurepin, A. Bey Popoves A. Mo 


TITLES Application of the (n,2n) scvetront an suclear Wpectroscopy if 
PERIODICALS 


Izvestiya Akademii nauk SSSR. Seriya fizicheskayé» 4960, 
Vol. 24, Noe ’ ppe 4145-1148 


TEXT: In the present artiele, the (n, 2n) reaction is regarded 88 4 pick- 
nstead of the \P» and (n, 4) reactions ff 
f nuclei can be \ 
nediun- 
mb effects 


of the enerey levels with the a ctions, 28 vas 
pointed out by Vo Neudachin. 5 suggested. 

Its applicability is jllustrated py calc stributions 
for the centers of mass of the two emitted neutrons from the 


Be? (ny 2n) Be’ reaction (Fig- 1). Bombardment of Be? with 14-Mey neutrons 


leads to the excitation of the 2.9-Mev level of Be® in this reactione 
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3/048 60/024/009/011/015 
224, 6 P/O B0¢ 3/8063 


AUTHORS: Vasil'yev, 5- S., Komarov, Ve Vos 


TITLEs Energy States of the Be° Nucleus in the 


the c'? Kucleus in Three Alpha Particles Under the Action 
of Protons and Neutrons 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1960, 
Vol. 24, Noe 9, ppe 4149-1152 


TEXT; The disintegration of ci» 3,4 under the action of neutrons 
having energies between 8.5 and 19 Mey and of protons having energies 
between 15 and 30 Mev was studied in Ref. 1 and Ref. 2, respectively. The 


disintegration of he n! 3a) and !2(p, p'3y) in photoemulsions bombarded 


with neutrons and protons of different energies was observed in the forn 
of three- and five-pronged stars, respectively. The 72-cm cyclotron of 
NilYaF MGU and the 120-cm proton synchrotron of NIIYaF MGU were used for 
this purpose. The analysis of the stars yielded data on the energies and 
the spatial distribution of the particles participating in the dis- 
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Energy States of the Be? Nucleus in the Decay 5/048/60/024/009/011/015 


Reaction of the oc? Nucleus in Three Alpha B00 3/B069. 
Particles Under the Action of Protons and Neutrons 


integration and on the excitation energies of compound nuclei (pe*). The 

analysis was made by well-known methods. The bombardment technique is 

described in Ref. 5. Fig. 1a shows the energy distribution of aipha E4 
1b 


particles from the c'?(n, n' 34) decay in the center-of-mass system of 


the ¢!3 nucleus for a group of energies of the incoming neutrons. Fig. 
shows the energy distribution of the alpha particles from the 


o!2(p, p' 34) decay in the center-of-mass system of the K’> nucleus for 
four groups of energies of the incoming protons. Fig. 2a and b show 
excitation energies of Be8, which were calculated for every single pair 
of particles in the sters observed. The experimental histogram (Fig. 24) 
as a whole agrees with previous papers (Ref. 7). The data obtained 
(Fige 1) indicate the possibility of a simultaneous decay reaction of 


q'* to form three alpha particles and of a strong resonance interaction 
of the particles in the finel state. In this case, the lifetime of ths 


Heo nucleus is about the nuclear life-time. 
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Energy States of the Be° Nucleus in the Decay 8/048/60/024/009/011/015 


Reaction of the cl? Nucleus in Three Alpha BO13/B063 


Particles Under the Action of Protons and Neutrons 


There are 2 figures and 9 references: 4 Soviet and 1 Swiss. 


ASSOCIATION: WNauchno-issledovatel'skiy institut yadernoy fiziki Moskov- 
skogo gos. universiteta im. M. V. Lomonosova 
Scientific Research Institute of Nuclear Physics of Moscow 
State University imeni M. V. Lomonosov 
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5/048/60 /024/009/012/015 
B117/B205 


24, 6600 
AUTHORS; Komarov V. V. and Popova, A. M. 


TITLE: “Study of the energy distributions of products of nuclear 
reactions with emission of several particles 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, v- 24, 
no. 9, 1960, 1153 - 1156 

a= 
TEXT: The authors propose 4 method for investigating the energy distribu- 
tion of products of nuclear reactions in whicn several particles of medium 
energy are emitted. The method takes account of the interaction of parti- 
cles with a small relative momentun. The parameters of interaction are 
taken from experimental data on the dispersion of the particles considered. 
The interaction of a pair of particles having a small relative momentum 
with the other particles is studied in Born approximation. The applica- 
tion of Born approximation, is, strictly speaking, not justified at such 
energies. Nonetheless, this procedure has been adopted successfully to 
explain angular and energy distributions in stripping reactions within We 
the range of energies concerned (Ref. 43 A; G» Sitenko, Uspekhi fiz. 
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nauk vyp. 3, 577 (1958)), which are similar to the process studied. If 
three particles are emitted and all particle pairs are able to interact in 
the final state, then the wave function y(t) must obey the Schroedinger e- 
quation for the problem in question. Interaction of the particles is obvi- 
ously negligible if their relative momentum is much higher than the rela- 
tive momentum of two particles corresponding to the energy of interaction 
of these particles. Taking account of the interaction of every pair of 
particles in the final state, the matrix element of the transition will 
assume the following form in Born approximation: 


- 7 . ? 
Hay a5h (1 ty) Van + (1 Gps) Vag + (1 ~ a5,) V5] 44053 
W403 and 9123 are wave functions of the final and the ground state; Vios is 


determined for every energy range of the particle under consideration, ac~ 
cording to the value of the relative momentum of the particles. The new 
method was used_to study the energy distributions of He? nuclei from the re- 
action d + i»He?+ n + n in the center-of-mass system, for angles of 25° am 
75° and at energies ofwi2 Mev of the incoming deuterons. The potential scat 
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tering of two neutrons in the singlet state has been taken into consider- 
ation (Ref. 5s V. V. Komarov and 4. M. Popova, Zh. eksperim. i teor. fiz. 
38, 253 (1960)). The constant of neutron-neutron interaction was assumed 
to be 70 kev. In this case, the constant could not be obtained from a 
comparison of the experimental data (Ref. 6: J. E. Brolley, W. S. Hall, 
Jr., L. Rosen, H, Stewart, Phys. Rev., 109, 1277 (1958)) with the calcu- 
lated curve, since the experimental data were not exact. The method de- 
scribed was also used to calculate the energy distributions of neutrons 
from the reaction p+ d—7p+p+t+ nA in the center-of-mass systen, between 
O and 180° and a total reaction energy of~4 Mev. Pertinent experi- 
mental data have been presented in Ref. 7 (A. N- Viasov, S» P. Kalinin, 
B. V, Rybakov, V. A- Siderov, Zh. eksperim. i teor. fiz. 38, vyp- 6, 1773 
(1960)). The potential scattering of every pair of nucleons produced in 
the reaction was. ‘taken into account. It was found that both the calcu- 
lated and the experimental spectrum for neutrons emitted at an angle of 
0° show two maxima. The position and shape of the maxima at a neutron 
energy of ~0.7 Mev are determined by the interaction of the neutron with 
the proton. The maximum at the upper boundary is due to the interaction 
of two protons with a small relative momentum, The cross section of the 


Gard 3/5 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420014-0" 


APPROVED FOR a 08/25/2000 CIA-RDP86-00513R001342420014-0 


29161 it 
s/048/ 60 /024/009/012/015 
Study of the energy--- B117/B205 


reaction p + d around the maximum at EL ofn~0.7 Mev is larger than thet 


around the maximum at the upper boundary of the neutron spectrum: Calcu- 
lation showed that the form of the spectrum of neutrons emitted at an 
angle of 480° relative to the direction of the incoming protons is essen-~ 
tially determined by the interaction of protons with a small relative 
momentum. The ratio between the areas beneath the experimental points 


$8 180°)/ (0°) = 1.8 + 0.3 and beneath the corresponding theoretical MK 


points $8(480°)/ $8, 0°) = 1.75 proves that the angular distributions of 


reaction products can be described by the new method if several particies 
are emitted. The "isotopic invariance" suggests that the spectrum of 
protons emitted at an angle of 0° by the reaction n + dvn+ n+ pat 
energies of ~10 Mev of the incoming neutrons has algo two maxima, just a5 
the corresponding spectrum of neutrons from the reaction p+ d-p + pt nN: 
The first maximum appearing at a proton energy ofMJ0.7 Mev must correspond 
to the interaction of neutron and proton with a small relative moment um, 
and the second maximum at the upper boundary of the spectrum is ascribed 
to the interaction between two neutrons with a small relative momentum 
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The method described here permits spectrum analyses of products of the 
following or similar reactions: d+d; d+1T; d+ a; T+T. A. B. Migdal 
(Ref. 1: Zh. eksperim. i teor. fiz. 28, 3 (1955)) is mentioned. There 
are 2 figures and 10 references: 6 Soviet-bloc and 4 non-Soviet-bloc. 
The references to English-language publications read as follows: Ref. 2: 
K. Brueckner, Phys. Rev., 82, 595 (1951); Ref. 3: K. M. Watson, Phys. Rev., 
88, 1163 (1952); Ref. 8: W. Heckrotte, M. Mc Gregor, Phys. Rev., 111, 

593 (1958). 


ASSOCIATION: Nauchno-issledovatel'skiy institut yadernoy fiziki Moskovsko@ 
gos. universiteta im. M.V. Lomonosova (Scientific Research 
Institute of Nuclear Physics of Moscow State University imeni 
M. V. Lomonosov) 
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Energy distribution in reaction products with emission of several 

particles. Zhur. eksp. i teor. fiz. 38 o.1:253-259 dan "60. 
(MIRA 14:9) 

1. Institut yadernoy fiziki Moskovskogo gosudarstvennogo universi- 


teta. 
(Nuclear reactions) 
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BO006/B070 
24. bb00 
AUTHORS: Komarov, Vo Ve, Popova, A. M. 
Te 
TITLE: Investigation of the Spectra of cues Sens From 
the Proton-induced Deuteron Decay Reaction 19 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 38, No. 5» pp. 1559 - 1563 


TEXT; The authors calculate the energy distribution of the neutrons 

from the p+a9p+p'+n reaction for a total reaction energy of 

~4 Mev, the directions of emission of the neutrons in the center-of- 

masa system forming angles between O and 480° with the direction of the 
incident protons. It is assumed in the calculation that at any time two 

of the three nucleons formed in the reaction are interacting with each 

other. The three-body problem can then be reduced to a two~body problem, a 


that of a virtual biproton and a virtual deuteron symbolizing the pair 

of nucleons interacting with each other in the final state. The nucleon 
interaction is taken into account without approximation, the correspond- 
ing parameters being taken from nucleon-nucleon scattering experiments. 
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The interaction of the third nucleon with the virtual particle ig con- 
sidered in Born's approximation. The application of Born's approxima~ 
tion appears somewhat er, it has peen utilized with 
success for gtudies of angu jigtributions jin stripping 
processes which are very simila tigated here> Thus > 
it may be assumed that in the case of rticle pair 
with a third particle, Born's approximation show roximately 
correct results when the relat particle pa gmail. 
The orbital momentum of the p-d ymed to be zero 
for the reaction studied here. relative 
motion of the nucleons which ar 
virtual piproton and a deuteron is also assumed to 
cording +0 the law of conservation of the total nomentun of the system 
and the Pauli principle, the total moment tem is J = 1/2 oF 
3/2, and the spin of the virtual particles is an expression 
for the differentia g section is given 45 & function of 
the neutron energy state density, 
and the transition matrix el The determination of the matrix 
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elements leads to six integrals - two corresponding to the formation of 
the virtual piproton I__), and four corresponding to the formation of 


the virtual deuteron (Ton) Equations (3) and (4) give approximate ex~ 
pressions for I, and I fhe radial parts of the wave functions for 


Q@> Qo and e< Q, are also given (eo 65 “3 em). As Figs. 1 and 2 
show, the numerical co tly with the experimental 
neutron spectra. Fig- itted at an 
angle zero with reapect to j h the incident 
beam of protons having an eneréy E, of 8.9 Mev: Fig- the same 
for Ey = 48.6 Mev. The ax perimental value of the ratio of the aifferen~ 


: . dd 0,7, aS (9 
tial cross sections is 5a (180 )/ qa (0) = 1-64 0.3, and the theore~ Xx 


tical value ig 1-75. The applicability of this method of calculating the 
energy distributions of the reaction products for the clarification of 
the role of interactions of the particles in the final state is dis- 


cussed. S-_S> Vasiltyev, A- 8. Davydov» Yu. M. Shirokov, Ne A. Vlasov: 
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and B. V. Rybakov are thanked for interest and discussions. There are 
2 figures and 7 references: 5 soviet and 2 U8. 


ASSOCIATION: Institut yadernoy fiziki Moskovakogo gosudaratvennoge ox 
universiteta (Institute of Nuclear Physics of Moscow 
: tate Universit 


SUBMITTED: December 8; 1959 
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$/056/60/038/006/032/049/£:. 
2hd Ss B006/B070 
(a) 


AUTHORS: Komarov, V. V., Kurepin. A. B., Popova, A. KM, 


TITLE: The Pessibility of Using the Reaction (n,2n)\ n Nuclear 
Spectroscopy & 7. 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960. 
Vol. 38, No. 6, pp. 1824-1828 


TEXT: Butler has already shown that stripping and pickup reactions can he 
used tc obtain data on miclear energy levels In view cf this the reasticn 
{n,2n) is now studied in the present paper; the reacticn is considered a 
stripping reaction. In previous papers it has been shown that narrcw peaks 
appear in tne energy distributions of reastion products if several 
particles are emitted including two neutrons, beacause of the interaction 

of the two neutrons in the final singlet state. If the strong interaction 
cf the neutrons with small relative energies is considered, a stripping 
reaction can be assumed. that is, a simultaneous emission of two neutrons 
in abcat the same direction caused by the interacticn of the incident 
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neutron with the nucleus. Peaks can appear in the total momentum 
distribution of the two emitted neutrons, corresponding to the energy 
laveis cf the nucleus A-? in the reaction A(n,2n)A-1. It is shewn by 
specific examples that the dependence of the areas of the peaks cn the 
diresticn cf motion of the center of mass cf the two neutrons has the 

same character as in stripping and pickup reactions. It can be shown that 
if instead of (n,d) or (p,d) reactions (n,2n) reaction be used, the form 
of the angular distribution curves will give informaticn on the 
characteristics of the energy levels of medium and heavy nuclei: since for 
such nuslei the Coulomb effects in ordinary pickup reactions have 4 grea? 
significance. This fact was brought to the nctice of the present anthers 
by V. G. Neudachin. The angular distribution of the center of mass of the 
two neutrons emitted simultaneously is calculated by taking intc account 
their interaction in the final state. The results are discussed with the 
hele cf two examples. The angular distribution of the center of mass ef 
the two neutrons emitted in the reaction Be) (n, 2n)Be8 is calculated for 
the case when the incident neutron has an energy of 14 Mev. In this 
reaction, the final nucleus is in an excited state of 2.9 Mev. The resulis 
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AUTHORS : Vasil'yev, S2Se,5 Komarov, V-Ve; Koshelyayevy G.V., 
and Popova, A:Me 


TITLE: Production of Proton Beams of Various Energies Inside 
the Synchrocyclotron Chamber at Int ermediate Energies 


PERIODICAL: Pribory i tekhnika eksperimenta, 1961, Nol, pp-17-18 


TEXT: In nuclear reaction studies employing protons of 
intermediate energies inside the synchrocyclotron chamber, it is 
convenient to use a method in which a number of targets are 
simultaneously irradiated by proton beams of approximately equal 
intensity but different energy (with sufficiently smail energy 

spread in each beam). For this purpose the main proton beam is 
directed on to an internal target in the form cf a wedges In the 
latter the original protons are slowed down and scattered in / 


different ways 30 that the protons leaving the wedge have an energy 
spectrum. In the magnetic field protons of different energies move — 
over trajectories of different radii. These trajectories are 
intercepted by a set of slits which thus define a number of proton 
beams of different energies- The slits are located on the bottom 
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Production of Proton Beams of Various Energies Inside the 
Synchrocyclotron Chamber at Intermediate Energies 


of the chamber and are arranged in such a way that they let through 
only those protons which are scattered at small angles in the 
downward direction but are practically unscattered in the 
horizontal plane. This method has been used in nuclear reaction 
studies using the 120 cm synchrocyclotron of the Scientific 
Research Institute of Nuclear Physics of the Moscow State 
University (Nauchno-issledovatel'skiy institut yadernoy fiziki 

MGU) (initial proton energy 30 MeV). The wedge was made of copper 
and had an angle of 40°. The intercepting slits were 3 mm wide 
each and defined 9 proton beams in the energy range 7-5-30 MeV. 

The energy spread in each channel was smaller for the smaller 
energies. The nine beams were allowed to strike nuclear emulsions 
at an angle of 6°, In order to obtain approximately equal 
intensities in the 9 channels the working part of the wedge was 
made approximately equal to the radial half-width of the 
synchrocyclotron beam. ; 


There is 1 figure. 
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ASSCCIATION: Nauchno-issledovatel'skiy institut yadernoy fFiziki 
MGU 
' (Scientific Research Institute of Nuclear Physics, 
MGU) 


SUBMITTED: December 10, 1959 
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AUTHORS: Yasil'yev, 3. S.,Komarov, V. V+, Popova, A. H. 
sa ch tobias see 
TITLE: Investigation of the reaction 07 (a, 4a) 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, ve. 41,5 
no. .6(12), 1961, 1757-1760 
TEXT: The authors etudied the decay of the cl? nucleus into 3 a-particles 
induced by a 23-Mev a-particle. The a-particles were accelerated on the 
120-cm cyclotron of the NIIYaF WGU, the reactions took place in Hi 
(NIKFI)-type nuclear emulsion plates of 50-400 »p thickness; 9 2 (Ya2), 
Ta1 (T-1), T-2 (f-2), 7-3 (f-3), and A(D). The following mechanisms are 
possible: 


ora OMe, CHE a — Be® + 2a —> 4a, (1), 
Cute oe Ci +a — 4a, _ (2), 
C2 4a Ol 


Be ea 0) 
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~~ ¢n +a—-oO"% = Bee + 2a — 4a, (4) ’ 
otpe som da, (5) 
cr -+a—Ci** +a — Be’ -f- 2a — 4a, (6), 
Suet Tee eS (7). 
To determine the probability of these reaction modes, the authors atudied x 
’ the excitation energy of the 12 ana Be? compound nuclei, the angular and 
energy distribution -of the a-particles. The weight of the true values 


BG (c12) must amount to 1/4 if the reaotion proceeds acoording to 


mechanisms (1) or (2). The distribution of the calculated values FE... (c'4, 


was also measured. Mechanisms (1) and (2) ‘proved to be very unlikely. 


The probability of the modes (3), (4), (5) im the decay of the cl2 nucleus 
is determined from the energy distribution of the resulting a-particles. 
If the reaction preseeds through a straight decay of the ol6s compound 
nucleus into four independent particles, the energy distribution of the 
resulting a-particles must satisfy the formula: 
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F(E,) * E, CE ay 


this formula with the curve for the case where the compound nucleug 96s 
decays into two Be nuclei, and the latter into two a-particles each, 
showed that mode (3) was unlikely. Most probable is the formation of an 


- uz) 72, A comparison of the curve obtained from 


x compound nucleug decaying into four a-particles with resonance 
action between the a-particles in the ground state. There are 
2 figures and 5 Soviet references. 


SUBMITTED: June 27, 1961 


Card 3/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001342420014-0 


27h7T 
5 /040/61/025/009/ 002/007 
pi04/B1 02 


\ 


2h? 
AUTHORS: yasil'yev> S. Ses Komarovs Vo Ver and Popovas A. M- 
: 8 
TITLES properties of the lower states of the Li? and Be nuciet 
produced 4n decays of light nuclei 
PERIODICAL! Akademiy 4 nauk sssR. Izvestiya: Seriys fizicheskay®: ve. 251 
no. 9» 1961, 4n1T = 4120 
TEXT: This paper was read at the Oth Annual Conference on Nuclear 
Spectroscopy It deals with the question now the influence of interaction 
in the final state can be taken into account when 
4 jon of particles produced by direct 
on of the decay 


of reaction pr 
sntegrel energy 4 
The aifferential cross sec 
x into 2 parti 


of a compoun 
can be written 4s 


energies Ey and the mo 
ead. om (B, - ats - ? a op, [8 i : 
oa te a ° 


cara 1/6¢| 
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cross section ig written as 

d& sin + 

az, ‘£(B,) 2 
i q 

of particles in the final state is possible, the differential cross section 

acquires the form 

aé sin-( 5, +$,) sin?(5, + 6.) 

— vt(s,.) —————_ - pabiiceeet: Weak ad 

dE i 2 2 

This is illustrated by a study of the energy distribution of protons from 


If a simultaneous interaction betwean two pairs 


(6). 


the decay of o@ into three alphas induced by 15 - 30 Mev protons. A 

previous paper by the authors (S. S. Vasil'yev et al., Izv. AN SSSR, Ser. 

fiz., 24, 1145 (1960)) has shown that four- and three-particle decays of Yp 
Ri 


ol? may be accompanied by interactions of two alphas at the levels 0, 2.9, ‘ 


and 11.8 Mev of the Be° nucleus, and by anQ@-p interaction at the ground 


y) 


level of the Li? nucleus. This indicates that Li“ and Beo occur, not as 
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AUTHORS: YVasiltyev, S- S., Komarov, Yo Ves Pgpovas Ae ide 


TITLE: Study of decay reactions of carbon and oxygen nuclei under 
the action of 15-29-hev protons 


PERIODICAL: Zhurnal eksperimental 'noy i teoreticheskoy fiziki, V- 43, 
noe 309) 1 1962, 737-748 


TEXT: The enerey distribution of the products of the reactions c! 
(p,p'3a) and o(p,p'4a) was aetermined from z tars in 
photographic plates. Phese plates were irradiated in the 120- 
gynchrocyclotron of the Institut yadernoy fiziki MCU (Institute of 
Kyclear Physics of MGU). For cl2(p,p'3a) reactions and with 

15 Mev rs Eo < 29 Mev the following reaction mechanisms are possible: 
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ce “+p — Ni, Cie +p Beta p- 

ot “kL p —-N'3_, Ci p-- ‘ ‘ 

C+ p NB +g — Bet tat p : 

C8 poN™ QB ta Lis toe _ 

cs “op —» Nir_, B? +a (1)-(14) 
Cl +p —. NI_, Bes - Lb, 

Cl + p — NI_, Bes 


oP a -» 
. -f- a ~~ Qe Fares 
CY + p — BY +a _. 
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In these reactions peo may be formed. At excitation energies of the Be 
nucleus 15 Mev only the wide levels 2-9 +129 Mev and 41.3 Mev 


ihe the cl@ nuclei there is only a very iow decay 
probability, pocording to the mechanisms (1). (2) and (10)> (11), with 
production of the first compound nucleus cle In the reaction cl2(p,p! 3a) 
the probability that p? will be produced #9 i ound nucleus 

4s 20% (mechanisms ee (13) and (14))- 

mechanisms (3) and he hypotheti for the direct 
decay of th : i 4 nonint articles 
are not confirme i distributions. At 


45 Mev SE < 29 hiev t ( ) very probably proceeds by 


way of a direct nuclear decay of a compou three @ particles 
and one proton. These final particles react in pairs. In the reaction 


he compound nucleus pil decays into da+p. These particles 

+ in the ground states of the nuclei Li? (ground-state) 

tate, 30-407 probability; excited states 2,9 + 1.5 Ievs 
20% probability)- There are 8 figures and 
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deuteron disintegration by the diagram, 
og gee (9 


nod. 2, 1963, 214-227 


| AUTHOR: “Konarov, Ve V- y Popova, A-l- 

| TITLE: Investigation of nucleon-induces 

gumiation method - - us. Me 
fines ve libs 


4, toorete 
interaction 


‘SOURCES Zhur. okspere 
| TOPIC TAGS: deuteron aisintegration, three nucl 
ie amplitude’, diagram technique, pole diagrai’s tr 
| apsTRACT: 4 diagram summation techniaue is used to deriv 
i leon interaction amplitudes, Su as the empl. 
order to $ are taken - 
first diagrams of corresponding, 00 | 
sx contrioution cal- 
s hopreen the con~ rs 
the authors: 


quations for 
yon disin~ ~ 


‘ eulated in an s¢ form. an exact cor 

diagr eviously obt j 
irst perturbation-theory approximatson ald 
| particle vhnich correspond to contributd as from pole 
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{ diagrams, The - pesures: are extended to include the casa of real nucleons with spin | 
and isotopic spin, It is concluded that in the zeroth approximation in tne inter- 

| action radius the amplitude of the Nd interaction corresponds only to ladder~type 

| diagrams, vhich are easy to sum and yield results already knovn, and the results 


ee | of the sunmation technique agree also vith the first-order approximation results. 


| The greatest contributions appear to coms from pole and triangular diagrams. Ex- — 
“| tension of the procedure to more than three nuclecns is suggested. "In conclusion,: 
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sions, and to_G, S. Danilov, who reviewed the Paper and made several comments. 
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(ZhETF, No 7, 1963). The equations obtained for the scattering amplitude of two 
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nucleons are in full agreement with the similar Bethe-Peierls equation for the 
nucleon-nucleon S-scattering amplitude in the proximity of the zero-range of 
nuclear forces and the Schroedinger wave equation, respectively. oe 
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i case of the so-called “genuine inelastic” collisions. In this case 
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i 4 figures. ee | 
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‘transformation of two into three particles. A general method of in= 
‘ tegrating over the momenta of the generated particles (particularly 
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! over the transverse momentum components) and for determining the most 

. important momentum configuration is obtained. The general form of 

: the energy distribution of the particles is obtained, and it is 

shown that if 4 or 5 groups of such particles are produced, then 

_ these particles are emittéd in the c.m.s. of the reaction inside a 

, harrow cone about the initial direction, so that the total momenta of 

_ the particles within the different groups differ significantly in 
magnitude. The total cross sections of the reactions are obtained 

by taking into account the contribution of Only one pole in the j- 
plane. Orig. art. has: 5 figures and 41 formulas. 
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the c.m.s. of each group) and the energy distribution of the particles 
in high-energy inelastic collisions. The values previously obtained 
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collisions, correspond- 
Regge pole, are used 
It is assumed that all par- 
It is shown that for any 
cle momentum configura- 
on to the amplitude. 


asing squares of the reg- 
geon momenta. The dependence of both halves of the s-channel uni- 


tarity condition for elastic scattering at nonzero angle on the mo- 
mentum transfer is investigated, and it is shown that the right 

half of this condition does not represent the Regge asymptotic ampli-~ 
tude corresponding to the vacuum pole if the texms corresponding to 
the production of an arbitrary number of particles are taken into 
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account. The momentum=transfer dependence can be duplicated only 
if all asymptotic contribution from all the branch-point singular- 
ities on the right of the vacuum point, condensing toward the point 
j 1, are taken into account. Orig. art. has: 48 formulas. 
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_ ABSTRACT; The analysis is based on the summation of an infinite 
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of the two-body and three-body problem by the authors previously | 
(Vestnik MGU, ser. III, No. 5, 18, 1963; ZhETF, v. 45, 214, 1963; 
Nucl. Phys., in press; Vestnik MGU, No. 5, 1964). Integral equations 
are written for the amplitude of the reactions of interaction of four. 
nucleons under the assumption that only two-body forces are signifi- 
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_ cant. It is shown that the equations for the reaction amplitudes, 

in which the final state consists of two pairs of interacting parti- .: 
cles, are coupled to those in which there are three interacting par- 
ticles. The kernels of these equations contain the amplitude for 
three-nucleon interactions in the same Manner as the kernel for the 
equation for the three-nucleon interactions .contain the two-nucleon 
scattering amplitude. As in the case of the previous investigation 

of nucleon-deuteron scattering, it is possible to represent the am- 
plitudes of the different processes. of four-nucleon interaction in 

the form of contributions from an infinite sum of diagrams. An in- 
“vestigation of the structure of these contributions makes it possible 
to write down integral equations for the amplitudes of the reactions. - 
For the sake of simplicity it is assumed that the particles possess 
neither. spin nor isospin, but: generalization to the case of parti- - 
cles with spin entails no difficulty in principle, and can be car- 
ried out by the method which the authors have used to solve the 
‘three-body problem. It is planned in the future to obtain integral 
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equations for amplitudes of interaction of four nucleons for specific 
cases of reactions. “It is pointed out that the diagram method can 
also be used in the investigation of five-nucleon interactions. 
Integral equations can also be obtained for the interaction ampli- 

. tude of more nucleons, making it possible to construct wave func- | 
“tions for light nuclei and to produce in this manner a model-free 
‘theory of light nuclei. "The authors thank K. A. Ter-Martirosyan 

for suggesting the topic and for a discussion of the results." ‘Orig... 
art. has: 3 figures and 32 formulas... 
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